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Abstract 
We present the used cooking oil passed into the transesterification process with heat to accelerate the reaction that 
can result the product in bio-diesel form and the wastes in form of glycerine with alcoholic residues. Such glycerine 
can be reused as the fuel to the production process again. Therefore this project has objectives to compare the capital 
cost of the heat energy in the bio-diesel production process between the glycerine which normally is the waste from 
the bio-diesel production process and cooking gas as the process fuels. The results show that, the production of bio-
diesel with glycerine as the fuel could gain average bio-diesel quantity 19.16 litters with the capital cost for the fuel in 
the production process equivalent to 11.66 baht, the time taken for the average production equalled to 2.19 hours per 
time or batch of production and when the cooking gas was used in the bio-diesel production process, the quantity of 
produced bio-diesel equalled to 19.1 litters, consumed the capital cost in the average production process equivalent to 
12.66 baht, time taken for the average production was 3.18 hours per time of production. Hence, usage of glycerine as 
the fuel in the production process of bio-diesel of 20 litters batch time could enable lower capital cost for fuel that 
usage of cooking gas as the fuel with statistically significant level at 0.05. 
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1. Introduction  
Glycerin is a by-product from biodiesel production which biodiesel is an fuel that is produced from 
renewable resources like vegetable oils [1], animal fats or algae. Biodiesel is an alternative diesel fuel. It 
has burning property like diesel and can be replaced diesel. 
Glycerin is a Polyhydric alcohol, a chemical formula is C3H8O3 [2-3]. Since it has the structure of 
hydroxyl groups which can dissolve in water and alcohol. It is sweet, smooth and stable in normal use and 
storage. Glycerin has been used in many industries like medicine products, healthcare products, foods, 
cosmetics, tobacco, paper etc. In this experiment, glycerin is used as a fuel for producing of biodiesel to 
increase the value of the glycerin and reduce the production cost of biodiesel. 
Supachai [4] produced small biodiesel and developed glycerin oven using for boiling biodiesel. So 
there is no need to use LPG or other fuels. It can apply to be used as renewable energy in industries or 
communities to reduce outgoings on energy. 
2. Theory and Background
2.1. Equipments and Energy 
The thermal component of glycerin as the Fig. 1. Glycerin furnace.   
1. Glycerin tank 
2. Nautilus fan  
3. Valve1 using for controlling glycerin  
4. Valve 2 using for controlling air 
5. Combustion chamber  
6. 200-liter fuel tank and  
7. Cleaning oil set 
Fig. 1.  Glycerin furnace 
2.2. Glycerin 
Glycerin used in this study is a glycerin from the furnace that using for producing biodiesel at 
Rajamangala University of Technology Isan, Sakon Nakhon Campus and Rajamangala University of 
Technology Isan, Khon Kaen Campus. The production of biodiesel using used vegetable oil or animal fats 
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as raw materials amount 20 liters [5] and using a mixture of alcohol 25%, and sodium hydroxide 1%.  
Statistical hypothesis is tested by using t-test, two-way at the level reliability 95% and then try to produce 
biodiesel. The glycerin and liquid gas are used as fuels to compare the cost of biodiesel producing.  
2.3. Biodiesel production process 
Step 1 The vegetable oil or animal oil that has been boiled 20 liters, leave it to precipitation 
Step 2 Take alcohol 25% of used vegetable oil (Beware of the inhalation and exposure to 
alcohol, should wear gloves, goggles and face mask).
Step 3 Weigh sodium hydroxide 1% of used vegetable oil.
Step 4 Mix warmed oil and then stir. 
Step 5 Transesterifications reaction (observe color and temperature changes, if biodiesel is form, 
color must be dark temperature is high) [7-8] 
Step 6 Leave the glycerin separation (May be dried in the sun to give the completed reaction and 
faster dissociation) as in Fig. 2. Glycerin separation. 
 
 
 
Fig. 2. Glycerin separation 
 
Step 7 Clean biodiesel to reduce amount of alcohol base on ASTM standards to provide alcohol 
in biodiesel does not exceed 0.2% and then measure the pH should be near pH7 . 
Step 8 Biodiesel percolation using 5-micron filter 
 
2.4. LPG Prices 
Table 1. PLG prices [6] 
 
Price : Bath/cylinder PTT GAS 
UNIQUE 
GAS 
SIAM 
GAS 
PICNIC 
GAS 
WORLD 
GAS 
4-kg tank 100-116 101.63 77.066 105-110 83 
7-kg tank 145-160 - - - - 
11.2-kg tank - 221.83 221.82 - - 
15-kg tank 280-290 283.63 273.63 273 276 
48-kg tank 882-890 900.69 875.81 875 866 
Effected 30 Jan 08 30 Jan 08 30 Jan 08 30 Jan 08 30 Jan 08 
Energy Policy and Planning Office, Ministry of Energy, LPG prices (online) 
http://www.eppo.go.th/retail_LPG_prices_html  25 July 2554 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The results of the research [9], if the results of the hypothesis of this study is not error and it does not 
cause serious damage to society or to use the significance level Į= 0.05 or an error of 5%, but results will 
affect to the social or human life, it will use the significance level Į 0.01 or an error of 1%, but this study 
is available to test the significance level Į= 0.05 (t - test) is a small sample size n < 30. 
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3. Results and Discussion 
The results of a construction of a furnace fuel from glycerin and PLG to produce biodiesel at 60-70 qC 
of the experiment 10 times and check the amount of biodiesel. The data compares the cost of fuel of two 
fuels used for the production of bio-diesel show in Fig. 3. 
  
 
 
Fig. 3. show the temperature measurement to be at 60-70 qC 
   
Hypothesis testing using t-test, two-way  with the reliability of  95%:    H0 : μ1  μ2 , H1  : μ1  > μ2     
.The test result accepted  H1, decline  H0, the calculated t -values  is in  H1 
area . The cost of thermal 
energy used for producing biodiesel fuel using PLG is higher than using  glycerin  with different levels of 
statistical significance at 0.05.  
 
Table 2. show consuming amount of glycerine and PLG 
 
    Fuel 2/Time 1 2 3 4 5 6 7 8 9 10 
    Glycerine 2100 2000 2000 2000 1900 2000 2000 2000 2000 2100 
    LPG 520 540 520 520 520 520 560 540 540 520 
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Table 3. show cost of glycerine and PLG fuel 
 
       
Cost(baht)/Time 
1 2 3 4 5 6 7 8 9 10 
       Glycerine 12.17 11.62 11.62 11.62 11.01 11.62 11.57 11.57 11.11 11.62 
       PLG 12.42 12.90 12.42 12.42 12.43 12.42 12.41 12.9 12.9 12.42 
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Fig. 4. show the cost of glycerine and PLG fuel 
 
In Fig. 4 show analyzing of the cost of biodiesel fuel production using glycerin and fuel gas, in the 
production of biodiesel 20 liters a time compare to have similar value. Sometimes the test may be 
different because of the weather outside and the filled wind was too much resulting in the uncompleted 
burning. 
 
4. Conclusion 
A study comparing the cost of heat from glycerine and liquid gas using for biodiesel production found 
that using glycerine to produce biodiesel has the average cost of 11.66 baht spend average time of 139 
minutes but using PLG to produce biodiesel has the average cost of 12.66 baht, the average time of 198 
minutes. Glycerine costs more than about 1 baht which less than about 59 minutes. It can reduce the 
production cost of biodiesel and have time left to produce others steps. 
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